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TITLE: ACCELEROMETER CALIBRATIONS 

REFERENCES : om 


PURPOSE OF BULLETIN: To show a method by which accelerometers are to be calibrated 
. by using a centrifuge table._ 


GENERAL INFORMATION: 


Apparatus: 


Centrifuge table 

Eput meter (RPM) mod 5556 or eqe 

Eput meter (frequency MOD 5546 or eq.) 

Power Supply (6v DC Fil., 28 V.D.C. coupling relays & 150 V DD plate) 
Simpson Multimeter 

Keithley Coupler 
H. P. VIVM (LO0D) or eq. 


Preliminary: 


Before beginning calibrations, measure the centrifuge table slip ring resistance 
between any two external terminals with the corresponding inner terminals shorted. 

This resistance must be below .67 ohm and remain constant through a complete rotation 
of the table. At this time, check the card on the left side of the table to determine 
if the equipment is within its safe lubrication period. Should the table not meet 
these requirements, notify Group 12. 


Connect the equipment as shown in Figure 1, apply power and allow for a normal warn 

up period (1 min.). Obtain any SOCR Book, measure and record the At, B+ and OSC number, 
Electrically connect the pickup by running short wires from it to the G.R. terminals 

on the table arm and also from the outer slip ring terminals to the telemeter. Switch 
the commutator simulator to each position, and record in the log book the frequencies 

and output voltages. Compare these frequencies with the latest ones noted in the log 
book and rebalance if necessary (REF. P 19 TM Checkout Procedures). Please note that 

the calibrates must fall within the latest F.M. subcarrier OSC limits, and the oscillator 
ofitput voltage remain within +10% of that observed at Cal 0, All pickups must be con- 
nected and operating at the proper frequency before calibration because of interactive 
effects. 
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The accelerometer should not be checked in the +1G, -1G position (see Figure 2) 
frequencies recorded, and sensitivity checked in the following manner: Pickup = 
4100's, Total G's = 20. Ch 1) BW = cycles. 20 G's = 3300 cycles = 165 cycles/g. 
Tf the pick-up does not have the right sensitivity, contact the vehicle engineer. 


Using base plate #1 (obtainable from Group 15) mount the pickup as shown in Figure 3. 
The "G" table must be balanced and this is done by loosening the central capstan screw 
and moving the counter weight until the arm rests in the level position. Tighten the 
capstan, make sure that the accelerometer and wiring will not come loose, and close 
and secure the door. 


TEST DETAILS: 


At OG's a record of the frequency is made. The "G" table is then run to the highest 

RPM specified by table I and returned to 0. The frequency should again be noted and the 
deviation computed. This deviation should not exceed_+1% of bandwidth. For Ch li this 
is 33 cycles. If a greater shift occurs, check the calibrates to determine if trouble 
in the oscillator circuits and not in the accelerometer itself is causing this shift. 


The range of the accelerometer should be determined from the vehicle instrumentation 


schedule. Table I is now used to determine at what RPM's frequency readings are to be 
taken. The values given should cover most common accelerometers, but if another 
range is needed use the nearest range given in the table. The tabulated RPM values 
are approximate and a variation of several RPM is allowable, however, the stipulated 
number of points must be adhered to, 


The table is used for both + and - values, the pickup being rotated 180° for 
minus values. 


Ranges of some non-symmetrical pickups are given in Table II. Should a range occur 
that is not given in the tables, contact DATA group for further information. 


_ To obtain cross talk data, mount the accelerometer on base plate #2 as show in 


Figure }. Determine from the physical mounting of the pickup in the vehicle the 
maximum "G" load that will be applied across its transverse axis. EXAMPLE: In 

the X-17 vehicle it is required to crosstalk a lateral accelerometer. Since the 
transverse axis of the accelerometer lies in the longitudinal axis of the vehicle 
the G load is the rating of the longitudinal accelerometer or 125 G's. Apply "G"s5 
equal to 1/3, 2/3 and the full force. This mst be done for all |; positions of 
Figure 5. (The RPM's may be found from the rol] chart on the G Table front). The 
change in frequency must not exceed .1% BW/G. For example: crosstalk "G"s = 100, 
Allowable change 10% BW = 330 cycles on Ch lj. This should be recorded on a separate 
SOCR with appropriate drawings. 


In recording the information in the SOCR book, keep in mind that legibility must be 
preserved, The information that the operator has obtained is without value unless 

it is correctly and accurately recorded. The end result of the entire program is the 
gathering of valid data and at every step thisthought should be uppermost. The form 
data of the SOCR page should be understood. Each appropriate space should be filled, 
Where a space is not used, a line should be used to fill the blank. It is the normal 
procedure to use the space marked "Design Notebook" to indicate the range of the cali- 
bration. The SOCR page has eight vertical columns. The actual calibration should 
require no more than six of these. The approved method of recording the information 

is as follows: 
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Col. 1 - speed in RPM 

Col. 2 = leave blank 

Cole 3 ~ leave blank 

Cole } = frequency or digit as required by specific project. 

Col. 5 - diagrams of P.U. mounting with regard to table center (see sample) 
Col. 6 «- + calibrates frequencies ’ 
Col. 7 = Zero calibrate frequencies 
Col. 8 - Minus calibrate frequencies 


The information entries should be single spaced with a double space between the 
plus and minus readings. There should be sufficient space at the bottom of the 
page to record the static41G and O G readings, and pictures of these positions. 
Any additional information should be recorded at the bottom of the page. The 
radius of the centrifuge arm should be measured and recorded for each position 
of the pickup. (Normally 23") 


Table I is at the end of this procedure - note asterick in Column A, C, E and K,. 

At these points three calibrate frequency readings are to be taken in addition 

to the regular frequencies. This does not include continuous channels using shorted 
calibrates; on these channels, take calibrates at O G's only. 
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— TO CALIBRATE ACCELEROMETERS USING A CENTRIFUGE TABLE 
TABLE I RPM SPEED FOR 23" RADIUS 
Range of 
FU in G's Aw B Ox D EX F(stop) (Stop) H I J K+ 
16 ) 16 28 32 39 42 hh, 36 28 22 0 
1.5 G 9) 20 3h 39 L8 52 5h hy 3h 28 0 
2a ) 22 39S 55 60 62 $1 39° 32 fe) 
205 G ) 25 51 62 67 69 56 oy 36 0 
34 0 28 8 55 68 73 76 62 L8 39 a) 
4G 0 32 55 6; 78 Bh 88 550 ae 0 
6G a) 39 68 78 96 10); 107 88 68 5s @) 
8a 9) Ls 78 O60) PALE 5150 12), 1037 5°76 6 9) 
10 G 0 51 88 101 12; 13) 138 113 88 71 0 
15 4G 0 62 107. 12h 152 16) 169 138 107 88 9) 
20 G ) 71 12; 13 175 189 196 160 12) 101 9) 
25 G 0 80 138 160 196 211 218 276013563 8) 
ho a 0 163 5 175 202 2h7 267 277 2265 175 ms 0 
100 G ) 161 277 yoko 391 Max. -- 356 277 8225 9) 
TABLE II RPM SPEED FOR 23" RADIUS 
&) RPM Speed Ranges 
-5 to +1206 -3 to +8 G =< to +1 G -5 to +20 G - to +1 G0 
Ow O# Ott Qi oO 
157 51 0 78 31 
235 62 60 oh, L6 
287 Te 51 107 51 
299 02 86 25 119 39 
332 99 Ox 14,0 21 
371 111 ~37 158 Ox 
},06 121 ~58 175 =35 
423 117 «73 190 =)8 
389 105 =~86 182 58 
352 93 ~97 167 -67 
310 79 -106 150 “75 
299.2 62 #115 130 -72 
262 38 -120 107 ~85 
203 Ott #121 78 -78 
117 7 -102 O03 -71 
Ott ~91 70 63 
8 8), ~80 ~102 53 
~152 -76 “73 -1L, ~,8 
117 -58 66 ~37 -);2 
-53 =32 <9 6 26 
Ot O# 20 Ox Ott 
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